NMR monitoring of accumulation and folding of 15N-labeled protein overexpressed in Pichia pastoris.
Postgenomic studies have led to an increasing demand for isotope-labeled proteins. We present a method for producing large quantities of truly native (15)N-labeled protein. Based on the secretion capabilities of the yeast Pichia pastoris, the recombinant protein is easily purified in a single step as it is secreted. Control of all nitrogen sources permits very high labeling yields. As a result, accumulation and folding of the recombinant protein can be monitored by heteronuclear NMR without purification. Comparison of sample spectra with the spectrum of the purified recombinant protein allows detection of the secreted protein in the culture and monitoring of its folding, from the start of the induction phase. The detection limit for a (15)N-labeled protein is estimated as 20 microM and corresponds, for a 10-kDa protein, to a load of 40 mg/liter in the fermentor. This concentration is reached by most reported preparations in P. pastoris. Further concentration by ultrafiltration would compensate for lower production. This procedure may be useful in many structural genomics and combinatorial chemistry screening projects where most protein productions meet the requirements for this method.